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1.0 PURPOSE 

T h i s  o p e r a t i n g  procedure  e s t a b l i s h e s  t h e  methodology f o r  
a c q u i s i t i o n  of f i e l d  r a d i a t i o n  s p e c t r a l  data  c o l l e c t e d  f o r  t h e  
p u r p o s e s  of s u r f a c e  media c h a r a c t e r i z a t i o n .  
describes a c t i v i t i e s  i nvo lved  i n  u s i n g  in s i t u  gamma-ray 
s p e c t r o m e t e r s .  
Appendix 1. 

T h i s  p rocedure  

A summary of t h e s e  a c t i v i t i e s  i s  i n c l u d e d  i n  

2.0 SCOPE 

T h i s  p r o c e d u r e  a p p l i e s  t o  a l l  p e r s o n n e l  o p e r a t i n g  in s i t u  gamma 
s p e c t r o s c o p y  equipment of t h e  ADCAM a r c h i t e c t u r e  (EGCG 
I n s t r u m e n t s )  a t  Rocky F l a t s  P l a n t  (RFP) f o r  t h e  p u r p o s e s  of  
s u r f a c e  media c h a r a c t e r i z a t i o n .  

3.0 REFERENCES 

1 Source References  

3 .1 .1 .  MaestroTM I1 A 6 4 - B I  Software Operator's Manual, 
Sof tware  Version 1 . 4 0 ,  EGCG ORTEC P a r t  No. 
761840, Manual Rev i s ion  B .  

3 . 1 . 2 .  Reiman, R . T .  1985. ."In Situ Gamma A n a l y s i s  
System," Proceedings  of t h e  Remote Sens ing  
Technology Symposium, ( L a s  V e g a s ,  NV, USA 1 9 8 3 ) ,  
Report  N o .  EGG-10282-1057. L a s  V e g a s ,  NV: 
EGCG/EM. pp.28-1, 28-24. 

3 .1 .3 .  S o l i d - s t a t e  Photon D e t e c t o r  Operator's Manual, 
GMX S e r i e s ,  EGCG ORTEC. 

3 . 1 . 4 .  Model 92X-PD DetectiveTM P o r t a b l e  Gamma-Ray 
D e t e c t o r  and Spec t roscopy System Hardware 
Reference  Manual, EGCG ORTEC P r e l i m i n a r y  Manual 
Rev i s ion  A .  
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3.1.5. Model 921 Spectrum MasterTM High-Rate Multichannel 
Buffer Hardware Manual, EG&G ORTEC Part N o .  
761980, Manual Revision A. 

Model 671 Spectroscopy Amplifier Operating 
Manual, EGCG ORTEC Part N o .  736840. 

Manual, EGCG ORTEC Part N o .  740330, Manual 
Revision C. 

3.1.6. 

3.1.7. Model 659 5-kV Detector Bias Supply and Service 

3.1.8. Model 4001C Modular System Bin Operating and 
Service Manual, EG&G ORTEC Part N o .  485670. 

3.1.9. BLACK MAXTM Power Supply Model 4002E.Operating 
Manual, EG&G ORTEC Part N o .  740270, Manual 
Revision A. 

2 Internal References 

3.2.1. Environmental Management Operations Procedure, 5- 
21000-OPS-F0.02, Transmission of Field QA 
Records. 

4.0 LIMITATIONS AND PRECAUTIONS 

1 The mast on the vehicle shall not be extended in wind 
speeds exceeding 35 miles per hour. There are no other 
specific safety concerns associated with the use of this 
instrument. However, health and safety concerns within 
the area the instrument is being used will be addressed 
in the Site Specific Health & Safety Plan. 

Use is limited to only qualified personnel as described 
in Section 5.0. 

2 

3 The equipment is limited to collecting information on 
gamma- and X-ray emitting radioisotopes. 
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4 The equipment i s  l imited t o  c o l l e c t i n g  information from 
t h e  sur face  media. 

5.0 PREREQUISITES 

1 The responsible  manager shal l  ensure t h a t  personnel 
implementing t h i s  procedure; 
0 have a thorough knowledge of gamma-ray 

reading the Source References, . .  
0 have thorough knowledge of MaestroTM and NuMAl 

0 have documentation of successfull 'y operat ing 

spectrometry s y s t e m s  including b u t  not l i m i t e d  t o  

software packages, and 

gamma-ray spectrometry equipment a t  two loca t ions  
under t h e  supervision of a q u a l i f i e d  person who 
has; 

a thorough knowledge of gamma-ray spectrometry, . 

read t h e  Source References, 
a thorough knowledge of MaestroTM and NuMAl 
software packages, 
documented on-the-job t r a i n i n g ,  and 
successful ly  u s e d  t h e  i n s t r u m e n t  a t  no fewer than 
two loca t ions .  

6.0 INSTRUCTIONS 

NOTE 

A l l  completed l o g  entries shall be signed and dated by the 
individual completing this procedure. 
reported immediately to the equipment custodian. 

Any problems must be 

1 Obtain t h e  locat ions t o  be charac te r ized  and sampling 
height  ( e . g . ,  t he  height of t h e  de t ec to r )  from t h e  Work 
Plan. 

.. 

2 Character izat ion (of ten b u t  i n c o r r e c t l y  r e fe r r ed  t o  a s  
c a l i b r a t i o n )  i s  not within t h e  scope of t h i s  procedure.  
However, t he  user must v e r i f y  t h a t  t h e  de t ec to r  has 

. c u r r e n t  charac te r iza t ion  da ta ,  based on t h e  information 
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i n  t h e  charac te r iza t ion  log book. Post-usage 
charac te r iza t ion  is  acceptable i f  t h i s  i s  i d e n t i f i e d  i n  
t h e  log book p r i o r  t o  use of the  equipment. 
only required t h e  f i r s t  t i m e  t he  equipment i s  used i n  a 
day or a t  t h e  beginning of a s h i f t .  

T h i s  s t e p  is  

NOTE 

To obtain more specific instructions refer to the appropriate 
user's guide(s) listed in the Reference section. 

3 Verify connection/connect t he  de t ec to r  OUTPUT (BNC) cable  
t o  t h e  AMP I N  on the  ampl i f ie r .  

4 V e r i f y  connection/connect t h e  d e t e c t o r  BIAS SHUTDOWN 
(BNC) cable t o  S D  or BIAS SHUTDOWN on t h e  b i a s  supply. 

5 Verify connection/connect t he  d e t e c t o r  BIAS (SHV) cable  
t o  0-5k HV on t h e  bias  supply. 

6 Verify connection/connect PREAMP ( 9  P I N )  cable  t o  t h e  

7 Verify connection/connect DUAL PORT (37  P I N )  cable  

8 Review the  log book and postings on t h e  equipment. 

PREAMP POWER ( 9  PIN) on the  ampl i f i e r .  

between microprocessor and spectrometer.  

Verify t h a t  t h e  current system s e t t i n g s  a r e  cons is ten t  
with t h e  data  i n  the  log book o r  document t h e  changes. 
This s t e p  i s  required each time t h e  s y s t e m  i s  
disassembled and reassembled (For most cases ,  t h e  f i r s t  
t i m e  t h e  s y s t e m  i s  s e t  on a given day . )  and again a t  t h e  
end of t he  day. 

V e r i f y  t h a t  t h e  spectrometer system i s  on o r  t u r n  it on. 

Verify t h a t  t h e  microprocessor sys t em i s  o n  or  t u r n  it 
on. 

9 

10 

11 Verify t h a t  t h e  detector  b i a s  supply i s  on o r  t u r n  it on. 
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1 2  I n i t i a t e  spectrum a c q u i s i t i o n .  

13 Record t h e  f o l l o w i n g  i n  t h e  Log Book o r  F ie ld  W o r k s h e e t :  

6 . 1 3 . 1 .  Detector S e r i a l  Number. 
6 . 1 3 . 2 .  A c q u i r e  T i m e .  
6 . 1 3 . 3 .  Detector Height. 
6 . 1 3 . 4 .  Sample Number. 
6 . 1 3 . 5 .  Sample L o c a t i o n .  
6 . 1 3 . 6 .  Sample Crew. .  

6 . 1 3 . 8 .  Data f i l e  name ( e n s u r e  t h a t  the  f i l e  name i s  
6 . 1 3 . 7 .  Sample Date and T i m e .  . _  - 

u n i q u e  b y  u s i n g  t h e  n e x t  s e q u e n t i a l  f i l e  number 
f o r  t he  detector  p a c k a g e ) .  

s i n c e  t h e  l a s t  e n t r y .  

water c o n t e n t .  

l o c a t i o n ,  w e a t h e r ,  t e r r a i n )  . 

6 .13 .9 .  C u r r e n t  s o f t w a r e  v e r s i o n s  i f  t h e y  have changed 

6 . 1 3 . 1 0 . I f  data  are avai lable ,  document s o i l  t y p e  a n d  

6 . 1 3 . 1 1 .  Comments on u n u s u a l  i t e m s  (e .g., e q u i p m e n t ,  

1 4  A t  t h e  c o m p l e t i o n  of t h e  measurement ,  record data o n  
m a g n e t i c  media. 

1 5  Repeat s t eps  6 . 1  t o  6 .14  f o r  each l o c a t i o n  t o  be 
c h a r a c t e r i z e d  t h a t  d a y .  

1 6  G e n e r a t e  a h a r d  copy of t he  summary r epor t ( s )  t h e n  s i g n  
and date t h i s  r e p o r t ,  a n d  submi t  it t o  t h e  P r o j e c t  
Manager f o r  i n c l u s i o n  i n  t h e  EM records c e n t e r  (see 5- 
21000-OPS-F0.02, T r a n s m i s s i o n  of F i e l d  QA Records) .  

17  C o n t a c t  t h e  Pro jec t  Manager t o  d e t e r m i n e  d i s p o s i t i o n  of 
t he  f i e l d  data  t a p e ( s )  . 



IN-SITU CHARACTERIZATION FOR RADIONUCLIDES 
USING HIGH PURITY GERMANIUM DETECTORS 

EGCG ROCKY FLATS PLANT Manual Number: 5 - 2 10 0 0 -0PS 
EM OPERATIONS PROCEDURE Procedure No: GT.30, Rev 0 
MANUAL Page : 7 OF 9 

Category 3 Organization: Environmental Sci. h Eng. 
Effective Date: April 1, 1993 

7.0 DOCUMENTATION 

V e r i f i c a t i o n  of t h e  completion of t h i s  procedure i n  accordance 
w i t h  t h e  above s teps  i s  documented by  s ign ing  t h e  app l i cab le  
log  e n t r i e s  and summary repor t .  T h e  o p t i c a l  and/or t a p e  f i l e s  
of t h e  a n a l y s i s  a r e  QA records and s h a l l  be t r ansmi t t ed  t o  t h e  
EM record cen te r  (see 5-21000-OPS-FO. 02 ,  Transmission of F ie ld  
QA Records) . 
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APPENDIX 1 
Background 

The objective of in situ gamma-ray spectroscopy is to obtain 
information on the identity, amounts, and geographic distribution 
of radioisotopes at RFP.  This is accomplished by placing a gamma- 
ray detector above the ground and measuring the gamma-rays present 
as a function of energy. The location of the measurement is 
typically based on a predetermined sampling strategy such as a 
grid system. The detector's 'field of view' is a function of 
several factors. A primary factor in determining the 'field of 
view' is the detector's height above the ground. A 1-meter height 
(portable field instrument) yields a 'field of view' for 60 keV 
gamma-rays of approximately 14 meter diameter. 
of 7.5 meters (truck mounted instrument) yields a 60 meter 
diameter for the same 60 keV gamma-rays. The detector's height, 
as the sampling location, is often governed by the sampling 
strategies employed. 

A basic system consists of a detector, detector bias supply, 
linear amplifier, pulse height analyzer (PHA) , microprocessor, 
tripod, and positioning equipment. Gamma-rays depositing their 
energy in the biased detector create electron hole pairs. 
pairs are collected as a distribution of charges or pulse 
representative of the initial gamma-ray energy. 
amplifier shapes and amplifies the pulse for the PHA. 
converts the analog pulse to a digital count and maps the count to 
a proportional memory location. If that location has a previous 
count then the PHA simply adds the new to the old and stores the 
results. (This capability to add counts taken at various times is 
not used in this procedure.) This results in a histogram of 
counts versus energy or a gamma-ray energy spectrum. 

Each gamma-ray-emitting radionuclide has its own unique gamma 
signature. This enables the spectroscopist to identify specific 
radionuclides present within the gamma-ray energy spectrum. The 
fact that the system has kept track or counted the gamma-rays as a 
function of energy allows the spectroscopist to quantify those 
radionuclides present. 

A detector height 

These 

The linear 
The PHA 
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It is important to document the parameters of each measurement as 
well as the measurement itself. This is accomplished u s i n g  two 
media, electronic and a hard copy such as a field work sheet. The 
documentation aids the spectroscopist with the analysis and it can 
be used to resolve any uncertaincies in the measurements. 


